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Chiral OxBsaborolidina-Aluminun 

BroDide Conplaxas Ara Unusually PoM«r(ul and 

Effective Catalysts for Enantiioaalactive Diala^Aldar 

Reactions 

Liu. Duan; Canales, Eda; Corey, E. J. 

Departnent of Chemistry and Cheaical Biology. Harvard 
University, Cambridge. MA. 0213B, USA 
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Journal 
English 
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H 



AB Treatment of the chiral oxazaborolidina I with AlBr3 

generates the 1:1 complex II, which is an even more potent Lewis acid 
catalyst than protonated I for enantioselective Diela-Alder reactions. 
Only 4 nol % of catalyst II is required to achieve yields and 

enantiomeric 

purities of 90% over a broad range of achiral dienes and dienophiles. 

The 

ligand from which II is derived can be recovered easily and with high 
efficiency. The method is illustrated by 22 examples. E.g., Diels-Alder 
reaction of cyclopentadiene and di-Et fumarate, catalyzed by II, gave 
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CAPLUS COPYRIGHT 2007 ACS on STN 
2007:39912 CAPLUS 
147:501894 

Asymmetric reduction of prochiral )ietones 
Zhou, Zhongqiang 

College of Chemistry and Materials Science, SCUFN, 
Wuhan. 430074, Peop. Rep. China 

Zhongnan Minzu Daxue Xuebao, Ziran Kexueban (2006). 
25(3), 27-32 

CODEN: ZKDXA3; ISSN: 1672-4321 
Zhongnan Minzu Daxue Xuebao Bianjibu 
Journal; General Review 
Chinese 

this review, the asym. reduction of prochiral Icetones and 



Its 



recent advances have been described, including application of 

chiral oxazaborol idine catalysts, reduction by chirally 

modified lithium aluminum hydride reagents, application of chirally 

modified sodium borohydride or potassium borohydride, application of 

chiral phosphoramide catalysts, transfer hydrogenation of 

prochiral Icetones catalyzed by chiral metal complexes, 

asym. reduction of prochiral ketones by phase-transfer catalysis, 

enantioselective reduction of Icetones with enzymes. 
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146:296026 

The Mg-Oppenauer oxidation as a mild method for the 
synthesis of aryl and metallocenyl ttetonea 
Kloetzing, Ralf J..* Krasovslciy, Arkady; Knochel, Paul 
Dep. Chem. Biochera., Ludwig-Maximilians-Univ. . 



B1377, Germany 

Cheffli9try~-A European Journal (20061, 13(1). 215-22' 
CODEN: CEUJED; ISSN: 0947-6539 
Wiley-VCH Verlag GmbH C Co. KGaA 
Journal 
English 

CASREACT 146:296026 
undergo a hydride-transfer oxidation with benzaldehyde as 



SOURCE: 

PUBLISHER: 
DOCUMENT TYPE: 
LANGUAGE: 
OTHER SOURCE (S) : 
AB Mg alkoxide: 
the 

oxidant. This Mg variant of the Oppenauer oxidation was used for the 
synthesis of polyfunctions! biaryl ketones. Licl was found to promote 
this reaction by enhancing the solubility of Mg alkexides. Twelve 
functionallzed unsyia. diaryl ketones were prepared from the 

corresponding Mg 

alkoxides in BS% to 9B\ yields. E.g., 2-bromobenzophenone was obtained 

in 

91% yield by reaction of phenylmagnesium chloride with 
2-broaobenzaldehyde 

in the presence of LiCl, followed by oxidation with benzaldehyde. 
Neither 

electron-accepting nor -donating aubstituents appear to influence the 
reaction course. Although one orthe-substituent dees not retard the 
reaction, the presence of two erthe-substituents inhibited the 
Hg-Oppenauer reaction completely due to the high steric hindrance. This 
mild oxidation method was especially useful for preparing ketones 
bearing a 

metallocenyl unit as well as various new ferrocenyl ketones and 
tricarbonylchromiuB complexes. Addition of PhMgCl-LiCl to 
cynantrene aldehyde and oxidation with benzaldehyde afforded 
benzoylcymantrane in 801 yield, various aromatic Crignard reagents were 



also 



the 



readily added to tricarbonylchromium benzaldehyde within 10 min at 
-20*. Oxidation with benzaldehyde within 12 h at room temperature gave 

Mg 



ketones. E.g., addition of 4-Me2NC6H4MgBr • LiCl (from 4-He2NC6H4Br , 
and LiCl) to trice rbenylchromium benzaldehyde and oxidation with 
benzaldehyde 

gave 4-H,H-dimethylaminob«nzoyltricarbonylchromium in 92% yield. With 
nenfunctienalized or electron-rich ketones, 65% to 92% yielda were 
obtained. With halogenated arylmagnesiua reagents, 28% to 59% yielda 

ttere 

observed This last class of ketones was reduced with the CBS catalyst 
(CBS - 

Corey-Bakshi-Shibata, di-Ph oxazaborolidine) and decoaplexed 
with iodine to give in 89% to quant, yield chiral benzhydrol 
complexes with high enantioselectivity enabling an asym. synthesis 
of electron-rich or -poor benzhydryl ales, (up to 94% eel. E.g., 
reduction of 

4-methoxybenzoyltricarbonylchromiutt benzene with borane-dimethyl aulfide 
complex, followed by decosplexation with iodine gave (RI-I4- 
methoxyphenyllphenylmethanol in 90% yield and 93% ee. 
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Aaymnetric reduction of prochical katonaa 

Zhou, Zhongqiang 

College of Chemiatry and Materiala Scienca, SCUFN, 
Wuhan, 430074, Peop. Rep. China 

Zhongnan Minzu Daxue Xuebao, Siran Kaxuaban <2006), 

25(1), 22-27, 31 

CODBN: ZMDXA3; ISSN: 1672-4321 

Ehongnan Minxu D«ku« Xuabao Bianjibu 

Journal; Senaral Raview 

Chinese 

asyn. reduction of pcochiral ketones and its recent 



have been described, including application of chiral 
oxazaborol idine catalysts, reduction by chirally nodified lithium 
aluminun hydride reagent*, application of chirally modified aodiua 
borohydride or potassiun berehydrida« application of chiral 
phosphoramide catalysts, transfer hydrogenacion of prochiral ketones 
catalyzed by chiral metal complexest asyn. radMCtion of 
prochiral Ketones by phase-transfer eatalyaia, anantioaalectiva 
reduction of 

ketones with enzyne. A raviow. 
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Enantioselective cyclopropyl ketone-based halo aldol 
reactions 

Li, Guigen; Tianons, Cody 

DepartBient of Chemiatry and Biochemistry. Texas Tech 
University. Lubbock. TX, 79409. USA 
Abstracts of Papers, 230th ACS National Meeting. 
Washington, DC, United States, Aug. 2B~Sept. 1, 2005 
(200S), ORGN-53S. Aaerican Chemical Society: 
Washington, O. C. 
CODEN; 69HFCL 

DOCUMENT TYPE: Conference; Meeting Abstract; (computer optical disk) 

LANGUAGE: English 

AB Novel asyn. halo aldol-type reactions have been developed using enolatas 
derived from cyclopropyl ketones. The enolate is formed by reacting 
cyclopropyl ketones with tr iraethylsilyl iodide. Subsequent addition to 
aldehydes is promoted by chiral oxazaborol idine 
complexes, which are easily generated in situ by treating a 
protected amino acid with borane. A variety of amino acids and 

protecting 

groups %«ere screened, and N-heptaf luorobutyryl-phenylalanine was found to 
be optimal for controlling enantioselectivity. Calcns. have been 
performed to characterize the nature of the enantio-induction . In a 
similar manner, sul f onyl-protected iminas have given premising results 
when chiral aluminum complexes are used. 
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FR 286079S 
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2005:325360 
142:392277 

In situ preparation of chiral compounds 

derived from oxazaborolidine-borane 

complexes and their use as catalysts in 

asymmetric reductions of ketones and ether oximes 

Burgos, Alain; Bertrand, Blandine; Frein. Stephana; 

Pluvie, Jean Francois; Roussiasse, Sonia 

PPG-Sipsy, Fr. 

Pr. Deraande, 30 pp. 

CODEN: FRXXBL 

Patent 

French 



KIND DATE 



CU, 
HR. 



LK, LR, LS, LT, LU, 
NO, HZ. OH, PC, PH< 
TJ, 



TM. TN, 

BW. CH, GM, 

AZ, BY, KG, 

EE, ES. FI, 

SI, SK, TR, 

5H, TD, TG 



BJ, 



20050415 
20060203 
200S0415 
20060407 
20050421 
20050609 
AU, AZ, 
DE. OK, 
ID, IL, 
LV, MA, 
PL, PT, 
TZ, UA, 
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RU, TJ. 
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CF, CG. 



APPLICATION NO. 



FR 2003-1183B 



FR 2004-10701 



WO 2004-FR2573 



DATE 

20031009 
20041011 
20041011 



BA, BB. BG. BR, BW, BY. BZ, CA. CH, 
DM. DZ. EC, EE, EG, ES. FI . GB, GD, 



IN, IS. JP, 

KD, MG, MX, 

RO, RU, SC, 

UG, US, UZ, 

NA, SO, SL, 

TM, AT, BE, 

IE, IT, LU, 

CI, CM, GA, 



KE, KG, KP, KR, KZ, LC, 



MN, MW, MX. 

SD, SE, SG, 

VC, VN, YU. 

SZ, TZ, UG, 

BG, CH. CY, 

MC, NL, PL. 

GN, GQ, GW. 



MZ, NA, NI, 

SK. SL, SY, 

ZA, ZM, ZW 

ZM. ZW. AM, 

CZ. OE. DK, 

PT. RO. SE. 

ML, MR, HE, 



BP 1673375 
EP 1673375 
R: AT, 
IE, 



BE, CH, 
51, FI, 



A2 20060628 BP 2004-817157 

81 20070801 
DE, DK, ES, FR. 
RO. CY. TR, BG, CZ, EE, HU. PL. SK 



IT. LI. LU, NL, SE, MC, PT, 



CN 1867571 
JP 2007508260 
AT 368672 
KR 2007026314 
US 200705506B 
PRIORITY APPLH. INFO. 



20061122 
20070405 
20070B15 
2007030B 
20070308 



CN 2004-80029618 
JP 2006-530431 
AT 2004-817157 
KR 2006-706544 
US 2006-574871 
FR 2003-11838 

WO 2004-FR2S73 



20041011 
20041011 
20041011 
20060405 
20060406 
A 20031009 

W 20041011 
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OTHER SOURCBISJ: MARPAT 142:392277 

AB The invention is related to the in situ preparati< 
derived from oxazaborolidine-borane complexes by 

reacting a metal borohydride with a Lewis base, and an ester of an inor 
acid, followed by addition of an optically active amino-alc. and to 
their use 

in the preparation of chiral ales, and ketones by asym. reduction of 
prochiral ketones and ether oximes. The method eliminates the use of I 
in the preparation of the oxazaborolidine-borane complex. Thus. 
NaBH4 in THF was mixed with PhNEt2, the mixture cooled to 5*. Me2504 
added and the mixture stirred at 20* for 1 h. and finally mixed with 
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L3 ANSWER 6 OF 32 CAPLU5 COPYRIGHT 2007 ACS on STH (Centinuod) 
(Rl-diphenylprolinol at 20' for 1 h. A aoln. of 

3-chlere-l- l2-thi«nyllprepanone in THF was added to the abova prahaated 
mixc. over a period of l.i h, followed by hydrolysis for 1 h at 20* 
CO give the corresponding ale. in high chem. purity. 
REFERENCE COUNT: 3 THERE ARE 3 CITED REFERENCES AVAILABLE FOR THIS 

RECORD. ALL CITATIONS AVAILABLE IN THE RE 

FORMAT 
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CAPLUS COPYRIGHT 2007 ACS on STN 
2004:10S3291 CAPLUS 
143:305917 

Syntheais of chiral amino alcohol* by 
enantioselactive borane reduction 

Shen, Zeng-xuan; Li. Yong-huar Qin, Hong^bing; Zhang, 
Ya-wen 



Key Lab of Organic Synthesis of Jiangau Province, 
College of Chemistry and Chenical Engineering, Suzhou 
University, Suzhou. Jiangsu, 215006, Peop. Rap. China 
Huaxue Yanjiu I2004I, 15131, 23-26, 49 
CODEN: HUYAF4.- ISSN: lOOS-1011 
Huaxue Yanjiu Bianjibu 
Journal 
Chinese 

CASREACT 1^3:305917 
A group of a- and f)-dial kylanino ketones were reduced 
enantioselectively by using BHB-THF and the in-aitu formed chiral 
oxazaborolidine . The forned optically active aminoalc . -borane 
coraplexes, which, after deboration gave optically active amino 
alca. with high enantioacrie exeasa. The effects of the substrate 
structure on the snantioaelcctivicy of the reaction are also discussed. 



SOURCE : 

PUBLISHER: 
DOCUMENT TYPE: 
LANGUAGE : 
OTHER SOURCE(S» 
AB 
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CORPORATE SOURCE: 

SOURCE : 
5307-5313 

PUBLISHER: 
DOCUMENT TYPE: 
LANGUAGE : 
OTHER SOURCE ISI : 



GI 



CAPLOS COPYRIGHT 2 007 ACS on STN 
2004:537764 CAPLUS 
141 :243031 

Highly Stereoselective Approach to 

by Oxazaborolidine-Mediated Reduction of 
Alk-2-yne-l, 4-diones 

Ariza, Xaviec; Bach. Jordi; Berenguer. Ramon; Farras, 
Jaune; Pontes, Montaerrat; Garcia, Jordi: Lopez, 
Marta; Ortiz, Jordi 

Departament de Ouinica Organiea, Universitat de 
Barcelona, Barcelona, E'0S02B, Spain 
Journal of Organic Chemistry (2004), 69(161, 

CODEN: JOCEAH; ISSN: 0022-3263 
American Chemical Society 
Journal 
Engliah 

CASREACT 141:243031 



A. 



II 



C^M 



AB The authors performed borane-mediated reduction of a series o< ay»- 
alk-2-yne-l, 4-dianea, e.g. I, in the presence of a chiral 
exaxaborolidine to afford CR,RI -alk-2-yne-l, 4-die2s. e.g. II. in 
good yields and high stereoselectivities (up to 99.9% ee> . In some 

cases, 

the stereochem. purity of II was improved by a two-step process; (i) 
temporary trans ( orma t ion of II into its vic-dibromo derivs. which allowed 
the removal of the minor n«so isomer by chromatog.. and (ii) regeneration 
of the enantioenr iched diola II with SaI2. Reduction of the 
hexacarbonyldicobalt eomplexea derived from ayai. 
alk-2-yne-l. 4-dienes, e.g. I, was also successful. 

REFERENCE COUNT: 57 THERE ARE 57 CITED REFERBNCES AVAILABLE FOR 

THIS 

RECORD. ALL CITATIONS AVAILABLE IN THE RE 

FORMAT 
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CAPLUS COPYRIGHT 2007 ACS on STN 
2003:560200 CAPLUS 
139:260901 

Quantum Mechanical Study of Stereoselectivity in the 
Oxazaborolidine-Catalyzed Reduction of 
Acetophenona 

Alagona, Giuliano; Ghio, Caterina; Persico, Maurizio; 
Tomasi, Simone 

Istituco per i Procaasi Chimico-Fiaici , CNR, Pisa, 
1-56124, Italy 

SOURCE: Journal of the American Chemical Society (2003), 

125(33), 10027-10039 

CODEN; JACSAT; ISSN: 0002-7863 
PUBLISHER: American Chemical Society 

DOCUMENT TYPE: Journal 
LANGUAGE: English 

AB Chiral oxazaborolidines , known as CBS catalysts after 

the work of Corey, Bakshi and Shibata, are used for the stereoselective 
reduction of prochiral )cetones to secondary chiral ales. Due to 
their relative low cost, ease of use, and high selectivity, their 
popularity has remarkably grown in the last 15 yr. Oxazaborolidine 
-catalyzed redns . have been much studied, both exptl . and 

computationally, 

by means of semiempirical methods. Though, a more accurate high level 
quantum mech. study on the complete system, capable of elucidating 
reliably the origins of stereoselectivity, is still lacking. Therefore, 
the acetophenona (PhMK) reduction with Corey's oxazaborolidine has 
been modeled for the first time with ab initio and DFT-B3LYP calcns. on 
the complete system as well as with AMI. Calcns. on the complexation of 
BH3 to CBS. tfhieh can occur only in a cia fashion with respect to the 
hydrogen on the atereogenic C-4 carbon atom, have allowed us to confirm 
the great rigidity of Corey's catalyst, possibly determining its 
excellent 

enantioselectivity . Acetophenone-CBS-BH3 complexes were 
characterized at various levels of theory, and it was found that the 
picture obtained depends heavily on the method adopted. A computational 
strategy for identifying the hydride transfer transition states of the 
competing pathways was developed and tested, using a model system for 
which the transition state geometry was already known. The application 

of 

the TS search method to the reduction of acetophenone allowed the 
characterization of the TS ' s for the competing pathways in this reaction, 
making it possible to predict with good quant, accuracy the stereochem. 
outcome of the reaction at all the levels of theory adopted. The 
characterization of the intermediate oxazadiboretane products confirmed 
that the highly exothermic hydride tranafer provides the thermodynamical 
drive for the reaction. 

REFERENCE COUNT: 78 THERE ARE 78 CITED REnRBNCES AVAILABLE FOR 

THIS 

RECORD. ALL CITATIONS AVAILABLE IN THE RE 

FORMAT 
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Preparation of iron-group nQtal^bound 
oxazftborolidines as rausablo catalysta for 
enantioselactiv« reduction of kstenas 
Court, Jean; Lopez, Monique 

Centre National de la Recherche Sciontifique CNRS, 
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timoa. Product sepn. ia aaaier using this systsm than wh«n th« eatalyata 
are bound to org. polymers. 

REFERENCE COUNT: 3 THERE ARB 3 CITED REFERENCES AVAILABLE FOR THIS 
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PCT Int. Appl. 
CODEN: PIXXD2 
Patent 
French 



19 pp. 



PATENT NO. 

WO 2002094837 
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AM, 
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UA, UG, US. U2. VN, 



RH: CH, CM. KE, 
CY, DB, DK, 
BF, 8J. CF, 
FR 2B24830 
FR 2B24830 
AU 2002302721 
EP 1387846 
EP 1387846 

R: AT, BE, CH, 
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AT 3210SS 
US 2004133021 
US 6825370 
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DATE 
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20030704 
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20040211 
20060322 
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2006041S 
20040708 
20041130 



APPLICATION NO. 

HO 2O02-rR1602 

BA. BB, BG, BR. BY. 
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OTHER SOURCE (S) : 
AB The inventii 



CASREACT 138; 4 202; MARPAT 138 : 4202 
I concerns oxazaborolidine compda . fixed on 



Ni, Raney Co or Raney Fa, the method for preparing sane, and the use of 

I 

compds. aa reusable catalysts for enantioselective reduction of ketones 

produce chiral ales. For example, Raney Ni was created in a 

suspension of THF with LiBH4 followed by BH3 • (N, N-diethylaniline ) 

or another borane adduct to give Ni5B. An amino ale. (e.g. 

(IS,2R)- (♦>-2-araino-l,2-diphetiylethanol) in THF was added to the NiSB 

suspension to give the catalyst. Bocane adduct is added to the catalyst 

and then the ketone in THF is reduced in its presence. 

P- f luoroacetophenone was reduced with 981 ee when the catalyst was used 
for the 1st time, followed by 91% and 90%. reap, for the 2nd and 3rd 
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reaction mechanism was proposed to rationalize the obsd. 

stereoselectivity 

of the cross-coupling of N- ( tosylt f errocenylideneamines with 
arylaldehydes. The efficient achievement of cross-coupling between 
f errocenecarboxaldehyde and N- (arylaulfonyl ) ferrocenylidenimines was 
attributed to different redn. potentials between both substrates. 

REFERENCE COUNT: 94 THERE ARE 94 CITED REFERENCES AVAILABLE FOR 

THIS 

RECORD. ALL CITATIONS AVAILABLE IN THE RE 

FORMAT 



AB SBl2-mediated cross-coupling of N- (tosyl) f errocenylideneamine with planar 
chiral f er rocenecarboxaldehydes or bensaldehyde Cr tricerbonyl 
complexes gave di aster eoselectively the corresponding 
anti-f^-amino sic. derivs. in good yields, while N- 

(tosyl)benzylideneaaine produced ayn-p-amino ales, by coupling with 
planar chiral arylaldehydes. E.g., SmI2 mediated reaction of 
(«)-(S)-a-iodoferrocenecarboxaldahyde with rcCH:NTs in THF 1 Fc - 
ferrocenyl) gave anti-p-a«ino ale. derivative I (R - p-MttC6H4S02) in 94\ 
yield with 94% ee while SBl2'mediated cross-coupling of PhCH:NTs with 
Cr(C6H6MCO)3 gave syn-P-amino ale. PhCH (NHTs »CH (OAc) Ph with high 
diastereoselcctivity (syn/anti - 97/3) in 73% overall yield after 
acetylation and subsequent deaetalation. Dynamic kinetic resolution of a 
conf igurationally equilibrated reactive species generated from achiral 
N- (tosylt ferrocenyl ideneamine and -benzyl ideneamine by reduction with 
SmI2 was 

observed in the cress-coupling with planar chiral arylaldehydes 
giving both antipodes of p-amino ales, depending on the planar 

chirality. The obtained anti-p-aaino ale. with the ferrocene ring 
was used as a chiral ligand for catalytic asya. reduction ot 
acetophcnone . E.g., catalytic asym. reduction of acetophenone in 
presence the 

oxaxaborolidine formed in situ from anti-P-amino ale. II. 
HeB(OHt2, and B2H6 gave (SI -PhCH (OHIMe in 83% yield and 91% ee. A 
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Pradictivcr modeling ot cheaical reactions 
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S«nford. Michelle; Sekoni, Mojisola 

Oepartnent of Chemistry, Sinmone College, Boston, MA, 

0211S. USA 

Abstracts of Papers, 224th ACS National Meeting, 
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COMP-288. American Chemical Society: Mashington, D. 
C. 

CODBN: 69CZPZ 

Conference; Meeting Abstract 
Engl ish 

AB Me have used off the shelf software (Spartan Pro) to model the outcomes 
of 

a variety of chemical reactions. Geometries of the reactant mols. are 

aep. 

optimized, and the mols. are given an initial orientation that might 
correspond to a reactive collision. Geometry optimization is then run on 
the assembly. Application of this procedure with a low level ab initio 
Haniltonian has replicated the correct products and relative reactivities 
for the reduction of hydroquinone by various alkylamnenia borane 
complexes, with a semi-empirical Hamiltonian, application of this 
method to the oxazaborolidine-catal yzed reduction of diverse ketones 
gives not only the correct products but reproduces the enantieselectivity 
of these redns. when carried out with a chiral catalyst. 
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Broad-Spectrum Enantioselecti ve Diels-Alder Catalysis 

by Chiral, Cationic Oxazaborol idines 

Ryu, Do Kyun; Lee, Thomas W . ; Corey, E. J. 

Department of Chemistry and Chemical Biology, Harvard 

University, Cambridge, MA. 0213B, USA 

Journal of the American Chemical Society (2002), 

124(34), 9992-9993 

CODBN: JACSAT; ISSN: 0002-7863 

American Chemical Society 

Journal 

English 

CASREACT 137:278751 



AB The cationic chiral Lewis acids I (R - Ph, 3, 5-Me2c6H3) , 

generated by triflic acid protonation of the corresponding neutral 
oxazaborolidines , serve as excellent catalysts for Diels-Alder 
addition of cyclopentadiene to a wide variety of dlenophiles. Adducts 

have 

been obtained in excellent yield and enantieselectivity from 

a.P'-unsatd. esters, lactones, and cyclic ketones. The absolute 

facial selectivity for each of these substrates follows a common pattern 

which differs from that observed with a,p-enals. The different 

reaction channels can be understood in terms of pathways via 

complexes (for a,P-enala} and (for a, P- 

enones and esters). 

REFERENCE COUNT: 23 THERE ARE 23 CITED REFERENCES AVAILABLE FOR 
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Asymmetric Diels-Alder Reactions Catalyzed by « 
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University, Cambridge, MA. 02138, USA 

Journal of the American Chemical Society (2002), 
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pyrrolidinenethanol moieties. The reactions are simple to conduct, 
reproducible, and economical, since only ca. 6 mol t of I is required; in 
addn., the chiral pyrrolidinenethanol precursors of I are 
readily recovered for reuse (>9S\ efficiency) and com. available. The 
reaction is effective with both cyclic and acyclic dienes . A mechanism 
accounting for the abs. and relative stereochem. of the Diels-Alder 
products is proposed. 

REFERENCE COUNT: 19 THERE ARE 19 CITED REFERENCES AVAILABLE FOR 

THIS 

RECORD. ALL CITATIONS AVAILABLE IN THE RE 

FORMAT 



CI 



Br 

.XT' 



AB Oxazaborolidines I (R - 2-MeC6H4, 3,5-Me2C6H3; Rl • 2-MeC6H4) , 

prepared from proline-derived a, o-diarylpyrrolidinemethanols and 
boroxines upon reflux in benzene, are activated by triflic acid to give 
powerful Lewis acid catalysts; in the presence of 6 mol\ of the triflic 
acid-activated oxazaborolidines at -9S', the asym. 

Diels-Alder cycloaddns. of cyclic and acyclic dienes with either 2-Me or 
2-bromoacrelain occur to give monocyclic or bicyelic 
eyclohexenecarbexaldehydes in 58-981 yields and in 91-97% ee. E.g., 
(Sl-a,a-bis (3, 5-dimethylphenyl ) pyrrol idine-2-Bethanol was 
stirred in toluene with 1 , 3. 5-tri (2-tolyl Iboroxine and heated at 
60* for 4 h followed by distillation to give I IR - 3, 5-He2C6H3; Rl - 
2-MeC6H4) as a clear oil. E.g., 1.0 equivalent of triflic acid was 
added to a 

solution of I IB - 3,5-Me2C6H3; Rl - 2-MeC€H4) in methylene chloride; the 
solution was cooled to -95* and 2-bromoacrolein and 1 . 3-butadiene were 
added dropwise through a cannula; after stirring for 2 h at -95*, 
the mixture was warmed to room temperature and worked up to give 
eyelohexenecarboxaldehyde II in 98% yield and 97% ee. NKR studies ot I 

(R 

■ Ph; Rl • Hel in the presence of triflic acid showed that an 

equilibrium mixture 

of triflic acid-oxazaborolidine complexes exists; the 

species equilibrate slowly under the reaction conditicns and more rapidly 
at O* . The catalysts generated by treatment of I with triflic acid 
are estimated to be of similar acidity to triflic acid; catalysts 
generated 

from oxazaborolidines and methanesul f onic acid were ineffective 

•t promoting Diels-Alder cycloaddn. reactions, allowing one to estimate 

the 

acid strength of the triflic acid complex of I . X were optimised for 
substitution at boron and at the o-position of the 
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Asymn«tric reduction of ftmine katonas with berana and 
chiral oxazAboroIidine catalyac 

Zhang< Ya-w«n: Shcn, Zong-Xuan; Cin, Hong-Bing; Li. 
Yong-Hua: Yu, Kai-Bei 

Dapartmsnt of Chamiatry and Chemical Engineering, 
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Journal 
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Some a- (dial)(ylamino) )cetonaa and p- (dialkyl amino) Itatonea 
wara raducad ataraoaolactivaly by 2 mol of boxana-tatrahydrofuran in tha 
praaanea of 10 aolt of an in aitu-formed chiral 

oxazaborolidine. followed by diluted hydrochloric acid. The 

catalysts in this atudy included ( 3aR) - tetrahydro- l-ttothyl-3, 3-diphenyl- 

IH. 3H-pyrrolo(l, Z-c] [1. 3 , 2 | oxazaborole, { 3aS > - tetrahydro- 1 -Biethyl-3, 3- 

diphenyl-lH, 3H-pyr rolo ( 1 , 2 -c ) { 1 , 3 , 2 ) oxazaborole and <<R, 55) -2-iaothyl-4, 5- 

diphenyl- 1 , 3, 2'oxazaborolidine . The resulting amino alc.-borane 

complexes were treated with hydrogen chlor ide-glycol-methanol to 

give the optically active amino ale. with the ee up to S^'k, For example, 

the reduction of 3- {4-morpholinyl) -l~phenyl-l-propanona gave 

(« I - laR) -a-phenyl-4>Berphelinaprepanol in 87.3% yield. The 

intermediate a>phenyl-4-morpholineprepanol-berana complex waa 

characterized by x-ray cryatallog. 
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a key intermediate of HIV protease inhibitor, 
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AUTHOR(S): Derair, Ayhan S.; Alcsoy-Cara, Hilal.' Cam)certen. 

Nurettin; Hamamci, Haluli; Doganel, Facoa 
CORPORATE SOURCE: Department of Chemistry, Middle East Technical 

University, Ankara, 06531, Turk. 
SOURCE: Turkish Journal of Chemistry (2000), 24 12), 141-146 

CODEN: TJCHE3; ISSN: 1300-0527 
PUBLISHER: Scientific and Technical Research Council of Turkey 

DOCUMENT TYPE: Journal 
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AB (IS, 2R) -l-amino-2-indanol, a key component of HIV protease inhibitor waa 
prepared in four atapa atarting from indanone. The Mn(OAc)3 mediated 
acetpxylation of indanone followed by fungus catalyzed hydrolysis of 
acetoxyindanone furnished optically pure a-hydr oxyindanone . 
Formation and enantioselective reduction of oxiroe ether of 

2 -hydroxy indanone 

afforded { IS, 2R) -l-amino-2-indanol in 97\ cis selectivity. 

REFERENCE COUNT: 58 THERE ARE SB CITED REFERENCES AVAILABLE FOR 
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RECORD. ALL CITATIONS AVAILABLE IN THE RE 
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Nondynamic Kinetic Reaolution of Conf igurationally 
Stable Biaryl Lactones by Reduction with 
Oxazaborolidine-Activated Borane: AMI Studies 
and Experimental Verification 

Bcingmann, Gerhard; Hinrichs, Juergen; Kraus, 
Wuzik, Andreas; Schulz, Tanja 
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most efficient overall aynthesia of aterieally highly hindered biaryla, 

in 

excellent ehem. (for the ring closure) and optical (for the ring 
cleavage) 

yields and for any desired axial configuration. 
REFERENCE COUNT: 53 THERE ARE 53 CITED REFERENCES AVAILABLE FOR 

THIS 

RECORD. ALL CITATIONS AVAILABLE IN THE RE 

FORMAT 




AB The complete mechanistic course of the atroposalective ring opening of a 
lactone-bridged biaryl, dinaphth{2, 1-c: 1 ' ,2'-a}oxepin-3-(5H)-one (3 - I), 
with a chiral oxazaborolidine-BH3 complex waa calculated 
using the semiempir ical AMI method. The firat hydride transfer to the 
activated carbonyl function of the adduct complexes was 
elaborated to be the selectivity-determining step in the postulated 

five-step 

mechanism. The calculated enantioselectivity is in good accordance with 

the 

exptl. results, so that related calcns. were performed on the 
atropoaelective ring opening of a sterically strongly hindered and 
therefore alao conf igurationally stable six-membered biaryl lactone. 
1, 3-di-tert-butyl-6H-benzoIblnaphthe(l*2-d)pyran-6-one (6f - III. These 
calcns. predicted a highly (M) -selective reduction of 6f fkM/kP ■ 358 at 

-7a 

*CI. which, after the smooth preparation of 6f by intraraol. biaryl 
coupling in high yields, was fully confirmed exptl. (kH/kP > 200 at -78 
*Ct . Isolation of the intermediate hydroxy aldehyde (M)-14 
|IM)-III. R > CHO) at the beginning of the reaction with the same 
enantiomeric cxceas as found for the corresponding ale. (M)-7f |tH)-III. 

R 

• CH20H) conclusively showed the first hydride transfer step to 
determine the 

selectivity of this process. The good agreement of computationally 
predicted and exptl. confirmed values proves the suitability of the AMI 
method for mechaniatic atudiea on even such complex reactions and opans a 
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Journal of the Chemical Society, Pockin Transsctions 
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Chiral intramolecular amine-borane 
complexea as reducing agents for prochiral 
ketones 

Touaelin, Jean-Brice Le; Baboulene, Michel 
Lsborstoiro des IMRCP, UMR S62 3 (CNRS), Univorsite P. 
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r2 

V. 



Asyta. redns . of a-keto acetala, e.g. 
oxazaborolidinea, e.g., I (R > H, Me 
reagents, e.g.. BH3-THr, PhNEt2'BH3. 
hydride sources, resp., were compare 



PhCOCHIOEt)2, using various 
Bu, Ph), and borane 
as catalysts and 

The reduction catalyzed by 



IR - H, Me) with N-phenylamine-borane reagents provided chiral 
a-hydroxy acetals, e.g., (S ) -PhCH (OH) CH (OEt) 2 , with very high 
enantioseleccivitiea for noat aromatic analogs. 



REFERENCE COUNT: 
THIS 



THERE ARE 54 CITED REFERENCES AVAILABLE FOR 
RECORD. ALL CITATIONS AVAILABLE IN THE RE 



AB A new family of chiral anine-borane conplexes, the 

N-^spiroazaborolidines I, were synthesized from reaction of 
allylarainoethanol II (e.g.. Rl - H, He, B2 - Me, Ph» with R3B(OH)2 (R3 - 
Me, Ph, H» followed by cyclization with borane dimethylsul f ide . I are 
stable, convenient to use, and are excellent reducing agents of prochiral 
ketones ( y ie Idr educ t i on 95%). However, poor enantioselectivity 
was obtained lee S 38%). The configuration of these mols . (cis 
position between Baza and the substituent on the Boxaza), unfavorable for 
a good approach of the ketone, is a possible explanation. These reaults 
show the importance of the atereochem. of the N atom in amine-borane 
complexes for asym. synthesis. 

REFERENCE COUNT: 

THIS 



THERE ARE 30 CITED REFERENCES AVAILABLE FOR 
RECORD. ALL CITATIONS AVAILABLE IN THE RE 



FORMAT 
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Highly Enantioenriched Propargylic Alcohols by 

Oxazaborolidine-Hodiated Reduction of 
Acetylenic Ketones 

Bach, Jordi: Berenguer, Ramon; Garcia. Jordi; 
Loacertales, Teresa; Vilarrasa, Jaume 
Departament de Quimica Organica, Univeraitat de 
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Ph Ph 



AB An efficient and general approach to highly enantiomerically enriched 
propargylic ales., e.g., I (R ■ PhCH2CH2l, by borane-mediated, 
oxazaberel idine, e.g., II. catalyzed reduction of ketones, e.g., 
PhCH2CH2COCH.tplbond.CSiMe3, is described. 
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A conUsined synthetic and ab initio study of 
chiral oxazaborolidinea structure 
and enantioselectivity relationships 

Ouallich. George J.; Blake. Jamea F.; Noodall, Teresa 
M. 

Central Research Division, Pfizer Inc., Groton. CT, 
06340, USA 

Journal of the American Chemical Society (1991). 
116(19). 8516-25 
CODEN: JACSAT,- ISSN: 0002-7 863 

English 

CASREACT 121:255858 
ons into the relationship of oxazaborolidine 



structure to the enantioselectivity obtained in the reduction of 
prochiral 

ketones revealed the intrinsic power of the mol . recognition element in 
the catalytic reduction This mol. recognition, two-point binding of 
borane 

and the ketonic oxygen atom by the oxazaborolidine, assembles a 

trimol. complex which provides high enantiomeric excess. Enantiomeric 

excess was demonstrated to be dependent on the extent to which one 

oxazaborolidine face was precluded from attaining two-point 

binding and on nonbonded interactions that developed during formation of 

the borane-oxazaborolidine complex. As a result, 

erythro-substituted oxazaborolidinea were demonstrated to be 

useful catalysts for enantieselective reduction of prochiral ketones. Ab 

initio MO calcns. have been used to locate possible complexes 

and transition state assemblies that correspond to catalyat-borane and 

the 

trimol. complex on a proposed reduction pathway. Geometry optimizations 

were 

carried out at the 3-21G, 6-31G(d), and MP2/6-31G(d) levels of theory. 
Correlation energies were computed via Meeller-Plesset perturbation 
cheery 

to the second order (NP2). Relative activation energies establish 
correctly the observed enantioselectivity of the two best 
oxazaborolidine catalysts in this study. Addnl., the diminished 
enantioselectivity of N-methyl -substituted catalysts was traced to 
conformational changes in the exo transition state. Though the relative 
energies obtained from the various levels Of theory are similar, absolute 
complexation and activation energies are found to vary conaiderably with 
the level of theory employed. The existence of key intermediates was 
found to depend on the level of theory. 
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Convenient procedures for the aaynnetric reductions 
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Journal 
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AB Properties of Lewis acidic oKazaborolidinea were investigated by 
neans of ab initio MO methods (RHF, N-sulf onylated 1,3,2- 
oxazaborolidine <I) aa a model). Energies of the coordination of 
aldehydes to oxaazaborolidinea were eatimated by using formaldehyde and 
acrolein adducta of I as models. Energies (MP2/6-31G//6-31G) of the 
coordination of formaldehyde to I were determined The corresponding 

energies 

of the formation of acrolein adduets , were higher. 



Prepns. of oxazaborolidine in situ in benzene using 
a,a-di-phenylpyrrolidinemethanol and diborane, generated from 
the I-Na borohydride system are described. The oxazaborolidine 
(10 mol \) , generated by the reaction of a,a- 

diphenylpyrrolidinemethanol and diborane in benzene followed by heating 
with N, N-diethylaniline, in combination with borane-THF complex reduces 
Bcetophenone to 1-phenylethanoI in 94. 7t as. Formation of the 
oxazaborolidine complex X was facilitated in the presence of an 
amine . 
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Journal 
English 

xyborane complexea of 
tigated by means of ab initio MO 



AUTHOR (St : 
CORPORATE SOURCE: 

SOURCE: 

DOCUMENT TYPE: 
LANGUAGE : 

AB Hydride-bridged borai 
oxazaborolidin 

methods (RHF) . The complexes were found to be stable in the 
absence of Lewis basic solvents. In the presence of a Lewis basic 
solvent 

the borane-alkoxyborane complexes were predicted to deconpose 

leading to the formation of borane-aolvent complexes of the 
oxazaborolidines. A new class of oxazaborolidine 

catalysts, of which the mechanism of regeneration would be based on 
borane-borane hydride exchange, was invented. 
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Quantum chemical modeling of chiral 

catalysis. Part 13. Role of borane 0-adducta in the 
enantioselective reduction of ketones catalyzed by 
chiral oxazaborolidines 
Nevalainen, Vesa 

Div. Org. Chen., Univ. Helsinki, Helsinki, 00014. 
Finland 

Tetrahedron: Asynaetcy (1993), 4(9), 2001-10 
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Journal 
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Plausible reactions of Lewis bases (ketones and ethers) with borane 
O-adducts of chiral oxazaborolidines, e.g.. I, used as 

catalysts in the enantioaelective reduction of ketones were inveatigate 

neans of ab initio MO methods. Propertiea of the O-adducts were found 

be different from those of the cor r eaponding N-adducta. The O-adducts 

were not able to form complexes with ketones and ethers similar 

to those of the corresponding N-adducts proposed to be essential for th 

performance of oxazaborolidines as chiral catalysts in 

the enantioselective reduction of ketones. 
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zing ayacem on binding in k*tone-borane 
complexes of chiral 

oxazaborolidines uaad as catalyita in tha 

enancio9«lectiv« reduction of ketenea 
AUTHORIS): Nevalainen, V«aa 

CORPORATE SOURCE: Div. Org. Chan., Univ. Helsinki. 5F-00014, Finland 

SOURCE: Tetrahedron: Aaynnetry (1993J, 4J7|, 1597-602 

CODEN: TASYES; ISSN: 0957-1166 
DOCUMENT TYPE: Journal 
LANGUAGE: Cnqlish 

AB Coordination of ketiones I formaldehyde as a model) to borane N-adducta of 
l-a2a-2-borA-3-oxabicyclo t 3. 3 .0] octane (I) and 1,3,2- 
oxazaborolidine was inveatigated by means oC ab initio HO aiethoda. 
Coordination energiea were more pos . in the eaae of the nore strained and 
rigid bicyclic I. Why I derivs. can per torn better as catalysts than the 
corresponding simple 1 , 3, 2-oxazaborolidines is discussed. 
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TITLE: Quantum chemical modeling of chiral 

catalysis. Part 10- Complexes of carbonyl 
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oxazaborolidines used as catalysts in the 
enantioselectiva Oiels-Alder reactions 

AUTHOR { S ) : Neve lainen, Vesa 

CORPORATE SOURCE; Div. Org. Chen.. Univ. Helsinki, SF-00014. Finland 

SOURCE: Tetrahedron: Asymnetry (19931. 4(7}, 1565-8 

CODEN: TASYB3; ISSN: 0957-4166 
DOCUMENT TYPE! Journal 
LANGUAGE: English 

AB Formation of complexes of carbonyl compda. with N-sul f onylated 

1, 3, 2-oxa2aborolidinea was inveatigated by means of ab initio MO 
methods. An unusual mode of coordination leading to the formation of a 
aix-membered ring (boat conformation) was observed as formaldehyde was 

used 

as a model of carbonyl corapds. and an adduct of formaldehyde to 

N-aulfonyl-1, 3,2-oxazaborolidine as a model of the 

complexes. In this six-ring system, the oxygen of formaldehyde 

was bound to the boron of oxazaborolidine and the carbon to one 

of the oxygens of the N-sulfonyl group. As a consequence of this unusual 

complexation, the C:0 double bond of formaldehyde lengthened 

substantially; the planar shape of the carbonyl was distorted and the 

pos . 

charge of the carbonyl carbon increased about 100%. 
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Quantum chemical modeling of chiral 

catalysis. Part 8. The conformational freedom of the 
ketone of ketone-borane complexes of 
oxazaborolidines used as catalysts in the 
enantioaelective reduction of ketones 
Nevalainen, Vesa 

Dep. Chem.. Univ. Helsinki, Helsinki, SF-00100, 
Finland 

Tetrahedron: Asymmetry (1992), 3(12), 1563-72 
CODEN: TASYES; ISSN: 0957-4166 
Journal 
English 

LO MO methods were employed to study conformational 
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LANGUAGE: 

AB Standard ab ir 
freedom of 

the ketone of ketone-borane complexes of chiral 

oxazaborolidines used as catalysts for the enantioselective reduction 
of ketones. A f ornaldehyde-borane complex of 1, 3,2- 
oxazaborolidine was used as a model system. A now conformation 
was found which was energetically more advantageous than the original one 
predicted by Corey et al. The new conformation was predicted to be 
destabilized by bulky substituents at the C-S of the ring. A new class 



of 



potential oxazaborolidine catalysts for the enantioselecti' 
reduction of ketones was found. 
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Quantum chemical modeling of chiral 
catalysis. Part 4. On the hydride 
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transfer in 



complexes of borane adducta of 
oxazaborolidines and regeneration of the 
catalyst 

Nevalainen, Vesa 

Dep. Chem., Univ. Helsinki, Helsinki, SF-00100, 
Finland 

Tetrahedron: Asymnetry (1991), 2(11), 1133-55 

CODEN: TASYE3.- ISSN: 0957-4166 

Journal 

English 



Hydride transfer and regeneration steps in ketone complexes of 
borane-oxazaborolidine adducta functioning as chiral 

catalysts %«ere inveatigated by using ab initio HO methods. The hydride 
transfer was found to be highly exothermic. Formation of a novel 
1 , 3-oxazadiboretane structure (e.g., I) was found to precede the 
regeneration of the catalyst. The regeneration occurring via a cleavage 
of the 1 , 3-oxazadiboretane ring was found to require about 10* of the 
energy released in the hydride transfer. Reactions being potentially 
involved in the deactivation of oxazaborolidine catalysts were 
found . 
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AB Structures and energies of formation of complexes of Lewis basic 
solvents with borane-oxazaborolidine adducts functioning as 
chiral catalysts were investigated by using ab initio MO methods 
{€-31G*//6-31G*) . Formation of complexes of water with a borane 
adduct of 1 , 3, 2-exazBborolidine and simpler analogs of it waa 
examined as a model system. Coordination of water to the borane adduct 



of 



1 , 3, 2-oxaraborolidine stabilized the adduct by about 50-60% of 
that of « free borane. Substitution of water bound to the borane adduct 
of the catalyst by formaldehyde required about 4-5 time* more energy than 
coordination of formaldehyde to the corresponding solvent-free borane 
adduct . 
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TITLE: Quantum chemical modeling of chiral 

catalysis. Part 2. On the origin of 

enantioselection 

in the coordination of carbonyl compounds to borane 
adducts of chiral oxazaborol idines 
AUTHOR(S): Nevalainen, Vesa 

CORPORATE SOURCE: Dep. Chem., Univ. Helsinki, Helsinki, SF-00100, 

Finland 

SOURCE: TatrahsdTon: Asymmetry (1991), 2(6), 429-35 
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DOCUMENT TYPE: Journal 
LANGUAGE: English 

AB Energies of formation and structural parameters of HCHO and MeCHO 
complexes of a model system of borane adducts of 
oxazaborolidine type of chiral reduction catalysts (CBS 
reduction) were calculated by using ab initio MO methods 
(6-31G*//6-31G*) . The 

energetic preference was determined for the formation of complexes in 

which the Lewis acidic boron of the borane adduct of an 

oxazaborolidine would coordinate either syn or anti to the Me 

group of acetaldehyde . The formation of anti complex was favored by 15.2 

kJ nol-1 which corresponds to a relative anti:8yn abundance ratio of 

461:1 

and an enantiomeric excess of 99.6%. 
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Quantum chemical modeling of chiral 
catalysis. On the mechanism of catalytic 
enantioselective reduction of carbonyl compounds by 
chiral oxazaborolidines 
Nevalainen, Vesa 

Dep. ChcB., Univ. Helsinki. Helsinki, SF-00100, 
Finland 

Tetrahedron: Asymmetry (1991), 2(1), 63-74 
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DOCUMENT TYPE: Journal 
LANGUAGE: English 

AB Energies of formation and structural parameters of two model systems of 
oxazaborolidine type of chiral reduction catalysts <CBS 
reduction), their borane adducts, and formaldehyde complexes of the 
borane adducts were calculated by using ab initio MO methods. Energies 

of the 

formation of formaldehyde complexes in which the borane and 

carbonyl were eia about the B-N bond of the oxazaborolidine ring 

were found to be slightly pos. The corresponding trans coordination waa 

found to be repulsive. A new class of potential chiral 

catalysts which also contain the substructure O-B-N was found. 
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